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that	 form	 the	 skeleton	 of	 the	 head	 and	 the	 anatomical	 relations	 among	 these	 bones. The	 study	 has	
been	performed	in	the	Laboratory	of	Comparative	Anatomy	of	the	Faculty	of	Veterinary	Medicine	Cluj-
Napoca.	Two	skulls	originating	from	alligator	individuals	were	processed	by	wet	maceration	procedure,	
with	 a	 procedure	 lasting	3	 complete	days	 at	 35	C.	 The	bones	obtained	 after	 the	macerative	process	
were	assembled	again,	according	to	their	anatomical	position	after	the	careful	study	and	description.	
















on	 this	 species	 in	 order	 to	 provide	 the	 lacking	
data	 regarding	 these	animals.	The	 importance	of	
this	 paper	 is	 generated	 by	 the	 need	 for	 detailed	








org/wiki/American_alligator). The	 latter	 can	
reach	500	kg	in	weight	and	5	m	in	length,	but	the	
average	size	is	360	kg	in	weight	and	4	m	in	length.	





but	 in	 the	 United	 States	 of	 America	 there	 is	 an	
industry	 worth	 millions	 of	 dollars,	 centered	 not	
153
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Bones of the splanchnocranium and neurocranium
Fig. 1	-	1.	Prefrontal,	2.	Frontal,	3.	Postfrontal,	4.	Parietal,	5.	Squamosal,	6.	Quadratojugal,	7.	Zygomatic	(Jugal),			
8.	Lacrimal,	9.	Maxilla,	10.	Premaxilla,	11.	Nasal,	12.	Palatine,	13.	Quadrate,	14.	Pterygoid,	15.	Ectopterygoid.
only	 on	 this	 product	 but	 also	 on	 alligator	 meat.	





carcases	 to	 rott	 and	 then	 they	 bite	 on	 them	 and	
tear	 off	 the	 flesh	 through	 rotating	 moves.	 The	
tail	 plays	 an	 important	 role	 in	 performing	 these	
rotating	 moves,	 thus	 the	 immobilization	 of	 the	
tail	leads	to	the	animals	not	being	able	spin,	thus	
to	 feed	 themselves	 (http://toateanimalele.ro/
Reptile/Aligator/Aligator.php).
MATERIALS AND METHODS
The	 research	 was	 carried	 out	 in	 the	








The	 skeleton	 was	 obtained	 through	 the	
tech	nique	 of	 maceration	 at	 35
0
C,	 a	 process	 las-













presents	 four	 borders:	 medial,	 lateral,	 cranial	
and	caudal;	and	two	 faces:	external	and	 internal.	
The	 lateral	 border	 articulates	 with	 the	 medial	
border	 of	 the	 lacrimal	 bone.	 It	 also	 articulates	
cranio-laterally	with	 the	 caudo-medial	 border	 of	
the	maxilla	 and	 cranio-medially	with	 the	 caudo-
lateral	 segment	 of	 the	 nasal	 bone.	 Its	 medial	
border	 articulates	 with	 the	 frontal	 bone.	 Dorso-
medially	 lays	 the	 palpebral	 fossa.	 The	 ventral	
segment	 of	 the	 prefrontal	 presents	 a	 developed	




cranial	 cavity,	 overlaying	 the	 olfactory	 tract	 and	
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Fig. 3	Frontal
The	postfrontal	or	postorbital	(Fig.	4)	 is	also	
a	 paired	 bone.	 It	 presents	 two	 sides	 (dorsal	 and	
ventral)	and	four	borders:	 lateral,	medial,	cranial	
and	caudal.	This	bone	also	 takes	part	 in	 forming	
the	 cranial	 cavity.	 Its	 medial	 border	 articulates	




jugal,	 through	 the	 jugal	 process.	 The	 dorsal	 side	
of	 this	bone	 indicates	 its	 involvement	 in	 forming	
the	dorsotemporal	 fenestra,	which	gives	passage	
to	 the	 postorbital	 vessels	 leaving	 the	 postorbital	
foramen,	 a	 fact	 confirmed	 by	 literature	 (Clinical	
Anatomy	and	Physiology	of	Exotic	species).
The	parietal	(Fig.	5)	has	a	rectangular	shape.	
It	 presents	 two	 faces	 and	 four	 borders,	 and	 is	






with	 the	 frontal	 and	 postorbital,	 and	 the	 caudal	




The	 squamosal	 (Fig.	6)	 is	 a	paired	bone	and	
has	 a	 triangular	 shape	with	 a	 cranial	 base	and	a	
caudal	peak.	It	is	part	of	the	caudo-lateral	region	of	
the	cranial	cavity	and	also	participates	in	forming	
the	 dorsotemporal	 fenestra	 by	 articulation	 with	
the	 parietal	 and	 postorbital.	 It	 narrows	 caudo-
laterally	to	form	the	squamosal	process	dorsally	to	
the	paraoccipital.	Laterally,	it	shelters	the	external	
acoustic	meatus.	La	 larger	 fossa	offers	a	base	 for	
the	insertion	of	the	external	ear	flap	muscles. 
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The	quadratojugal	(Fig.	7)	is	also	a	paired	bo-
ne,	 placed	 between	 the	 jugal,	 ventrally,	 and	 the	
quadrate,	dorsally.	At	the	level	of	the	articulation	
with	 the	 jugal,	 the	 quadratojugal	 presents	 a	
prominent	spine	articulated	to	the	lateral	border	
of	this	bone.	The	ventral	and	medial	sides	of	this	
bone	 offer	 insertion	 for	 the	 external	 superficial	
adductor	of	the	mandible.	
The	zygomatic	bone	of	the	reptiles,	amphibi-
ans	 and	 birds	 is	 called	 jugal	 (Fig.	 8).	 In	 the	
anatomical	 complex	 structure	 of	 the	 head,	 the	
jugal	has	articular	surfaces	for	the	postorbital,	the	
quadratojugal	and	the	maxilla.	 It	has	an	articular	
surface	 on	 the	 cranial	 border	 for	 the	 maxilla.	
On	 the	 medial	 side	 it	 has	 a	 short	 cylindrical	
postorbital	process	that	articulates	with	the	jugal	
process	 and	 creates	 the	 postorbital	 bar.	 Around	
this	process	are	placed	 the	 foramina	of	 the	 jugal	









The	 lacrimal	 (Fig.10)	 is	 a	paired	 rectangular	
bone,	 part	 of	 the	 anterior	 border	 of	 the	 orbit.	 It	
presents	a	 latero-caudal	 articular	 surface	 for	 the	
jugal,	 articulates	 cranially	 with	 the	 maxilla,	 and	





	 The	maxilla	 (Fig.	 11)	 is	 the	 paired	 bone	 of	
the	 facial	massif,	which	bears	 the	superior	 teeth.	
The	 external	 surface	 of	 the	 alligator’s	 maxilla	 is	
punctured	by	numerous	neurovascular	 foramina.	
Many	 of	 these	 foramina	 are	 surrounded	 by	 pits	
housing	pressure	receptors.		These	are	mentioned	
in	 literature	 as	 allowing	 the	 animals	 to	 perceive	
the	 vibrations	 in	 the	 water.	 The	 interior	 of	 the	
bone	 houses	 the	 lateral	 nasal	 cavity	 which	 is	
medially	 closed	 from	 the	 airways	 by	 a	 large	
cartilage	 (http://www.zooland.ro/Aligatorul_de_
Mississippi__Alligator_mississippiensis_-6455.
html).	 The	 anterior	 part	 of	 the	 bone	 has	 an	
articular	surface	for	the	nasal	bone,	and	the	caudal	
border	articulates	to	the	premaxilla.	On	the	dorsal	
side,	 medially,	 there	 is	 an	 articular	 surface	 for	
the	nasal	bone	and	 the	caudal	border	articulates	
with	 the	 lacrimal	 and	 the	 jugal.	 The	 ventral	 side	
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The	premaxilla	(Fig.	12)	is	a	paired	bone,	the	
anatomic	 basis	 of	 the	 anterior	 segment	 of	 the	








	 The	 nasal	 (Fig.13)	 is	 the	 anatomic	 base	
of	 the	median	 line	 of	 the	 Alligator’s	 face.	 It	 is	 a	
paired	 bone	 that	 carries	 in	 the	 oral	 segment	 an	






The	 palatine	 (Fig.14)	 is	 also	 a	 paired	 bone,	
separating	 the	 nasal	 and	 oral	 cavities.	 Orally,	 it	
articulates	 with	 the	 palatine	 processes	 of	 the	
maxilla,	and	caudally	with	the	pterygoid	and	is	part	
of	the	hard	palate.	Its	dorsal	side	houses	the	nasal	
cavity	and	an	articular	 surface	 for	 the	prefrontal	
pillar.	It	also	is	part	of	the	palatine	fenestra.
The	 quadrate	 (Fig.16)	 is	 a	 complex	 bone,	
housing	 the	ostium	of	 the	 external	 acoustic	duct	
and	 the	 foramina	 of	 the	 VIIth	 pair	 of	 cranial	
nerves.	It	articulates	with	the	squamosal	through	
the	otic	process	of	the	cranial	segment,	and	with	
the	 mandible	 through	 an	 articular	 process	 in	
its	 caudal	 segment.	 Near	 this	 process,	 there	 is	 a	
pneumatic	foramen.
The	 pterygoid	 (Fig.15)	 is	 a	 single	 bone.	 I	
presents	the	caudal	segment	of	the	nasal	cavities	
ventro-cranially	 and	 the	 choanae	 ventrally.	 The	
caudal	 segment	 of	 the	 bone	 holds	 a	 posterior	
pterygoid	 process.	 On	 the	 lateral	 border,	 the	




The	 ectopterygoid	 (Fig.16)	 is	 a	 paired	 bone	
with	 caudal	 articular	 surfaces	 for	 the	 pterygoid	
and	cranial	articular	surfaces	for	the	maxilla	and	
jugal.	The	basisphenoid	 (Fig.17)	 is	 also	a	part	of	
the	cranial	cavity,	forming	its	oroventral	segment,	
serving	 as	 a	 platform	 for	 the	 cerebellum,	 the	
mesencephalon	 and	 the	 pituitary	 gland.	 The	
bone	 is	 pierced	 by	 the	 internal	 carotid	 artery,	
the	 abducens	 nerve	 (VI),	 and	 the	 IInd,	 IIIrd	









	 The	 supraoccipital	 (Fig.	 18)	 is	 a	 median	
segment	of	the	occipital	region,	where	the	external	
occipital	 protuberance	 is	 located,	 which	 offers	
muscular	 insertion	 surfaces.	 	 The	 dorso-lateral	
border	is	part	of	the	posttemporal	fenestra	through	
which	 the	 occipital	 veins	 pass.	 The	 basioccipital	
(Fig.19)	 forms	 the	 caudal	 segment	 of	 the	 cranial	
cavity	 floor.	Caudally	 it	presents	a	condyle	for	the	
articulation	 with	 the	 first	 cervical	 vertebra.	 The	
dorsal	 surface	 of	 the	 basioccipital	 presents	 an	
elongated	 hole,	 called	 foramen	magnum,	 through	












by	 the	 internal	 carotid	 artery.	 The	 laterocaudal	
border	 of	 the	 bone	 presents	 the	 paraoccipital	
process.	Orally	is	presents	the	middle	ear	cavity.
The	 columella	 is	 the	 only	 acoustic	 bone	 in	
the	 Alligator,	 as	 well	 as	 in	 the	 rest	 of	 the	 non-
mammalian	 vertebrates.	 It	 is	 long	 and	 slender,	
attached	 to	 the	 tympanic	membrane	 through	 an	
additional	 element,	 the	 extracolumella,	 which	
strengthens	this	attachement.
The	 dentary	 (Fig.	 22)	 is	 a	 paired	 bone,	 part	
of	 the	 complex	mandible.	 It	 articulates	 with	 the	
surangular,	 angular	 and	 splenial,	 caudally,	 and	
cranially	 with	 its	 congener	 at	 the	 level	 of	 the	
mandibular	symphysis.	The	dorsal	border	presents	
dental	 alveoli.	 Caudally	 it	 presents	 a	 notch	 that	
is	 part	 of	 the	 external	 mandibular	 fenestra.	 The	
surangular	 (Fig.	 23)	 is	 a	 paired	 bone.	 It	 is	 the	
long	and	flat	segment	of	the	mandible,	part	of	the	
lateral	 segment	of	 the	articular	 fossa.	Dorsally,	 it	
158
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presents	the	surface	of	insertion	for	the	superficial	
external	 mandibular	 adductor	 muscle.	 Ventrally,	
it	 forms	 the	 contour	 of	 the	 external	mandibular	
fenestra.	 Its	 caudal	 segment	 houses	 an	 articular	
fossa.	The	aurangular	articulates	with	the	dentary	





ventral	 segment	 of	 the	 mandible.	 The	 caudal	
portion	 flanks	 the	 articulation,	 while	 its	 medial	
and	lateral	borders	articulate	with	the	surangular	
and	 dentary,	 being	 part	 of	 the	 intramandibular	
articulation.	 The	 caudolateral	 surface	 presents	






to	 the	 medial	 side	 of	 the	 dentary.	 It	 presents	 a	
neurovascular	 foramen,	 the	oral	 intermandibular	
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The	Articular	(Fig.	26)	takes	part	in	forming	the	
articular	 segment	 of	 the	mandible.	 The	 articular	
fossa	of	this	bone	articulates	with	the	quadrate.	The	
rostroventral	has	a	sharp	end	which	is	the	growth	
base	 for	 the	 Meckel	 cartilage.	 Caudally	 to	 the	
articular	 surface,	 the	bone	presents	 a	pneumatic	
foramen,	 communicating	 with	 the	 pneumatic	









                                                                         
Fig. 27	Coronoid
CONCLUSION   
The	 results	 of	 this	 study	 have	 led	 to	 the	
following	conclusions:
The	 skull	 presents	 both	 single	 and	 paired	
bones.
The	pterygoid	is	the	only	single	bones	of	the	
cranium	 presenting	 the	 caudal	 segment	 of	 the	








The	 nasal	 presents	 and	 internarial	 process	
specific	to	Alligators.
The	Alligator	mandibula	is	composed	of	6	pairs	
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